There are three major techniques for the localization of Na! K-adenosine triphosphatase (ATPase): autoradiographic localization of tritiated ({ 3 H}) ouabain (18) , the immunoferritin binding procedure (10) , and the enzyme cytochemical method using p-nitrophenylphosphate (NPP) as a substrate (4, 13) . Although these methods are based on different properties of the enzyme, very similar results concerning the localization of the enzyme have been obtained with these techniques in a variety of epithelial tissues (see 3 for review). The autoradiography method is fairly simple, but its main disadvantage is that the resolution is not high enough for electron microscopy. The immunoferritin binding method has the disadvantage that the steps for purifying an antigen and for preparing a specific antibody are complicated and time-consuming. Moreover, binding of ferritin-labeled antibody does not indicate the specific presence of active Na/K-ATPase but simply indicates the presence of antigenicity. The enzyme cytochemical method, therefore, seems to be the most advantageous of these three techniques. It is based upon the specific enzyme activity of Na/K-ATPase, is applicable at both the light and electron microscopic levels, and is not time-consuming. The enzyme cytochemical method using NPP was first developed by Ernst (4) . It was applied to a variety of tissues and proved to be effective for localization of Na/K-ATPase (see ref. 7 for review). This technique is, however, a two-step method in which the initial reaction product (strontium phosphate) must be converted into lead phosphate before observation, because of its low electron density and solubility in O50 4 . In the history of phosphatase cytochemistry, it has been repeatedly pointed out that use of the two-step method should be avoided because it may cause redistribution of reaction products during the conversion step (6, 14) . Recently, a new lead citrate method 'Presented as part of the program at the 1982 Joint Meeting of the American and Japanese Histochemical Societies, held in Vancouver, British Columbia, Canada, July 20-24, 1982. for the cytochemical localization of Na/K-ATPase was presented (13) . This is a one-step method and is characterized by high sensitivity and fine reaction products. It was effectively applied to localization of the enzyme in adult and developing rat kidneys (12, 15) , guinea pig retina (19) , rat cardiac muscle (8) , and mouse gallbladder (9) . Therefore, use of this new onestep method is recommended for the enzyme cytochemical demonstration of Na/K-ATPase.
Localization of Na/K-ATPase and the Function of the Transport Epithelia
The transport epithelia can be classified into the following categories according to their functions: hypertonic and isotonic absorbers and hypertonic and isotonic secretors (3) . Reported results show that in the case of absorptive epithelia (hypertonic or isotonic), Na/K-ATPase is preferentially located on the basolateral plasma membrane without exception (3) . It is reasonable that the enzyme be thus located, since the direction of Na' pumped out from epithelial cells is the same as that of the net transport of the ion and water across the epithelia. In the case of secretory epithelia, one would expect the localization of the Na pump to be on the apical plasma membrane, since the direction of net Na transport is basal to apical. The actual localization of Na/K-ATPase in secretory epithelia, however, is quite different. With the exception only of choroid plexus epithelium (11, 16) , the site of Na/K-ATPase is basolateral in all cases of hypertonic and isotonic secretion (Figure 1 ). This indicates that the direction of the net transport of Na c is opposite to that of the ions pumped out from epithelial cells. In the case of hypertonic secretors, this apparent discrepancy can be explained by applying the concept of the paracellular pathway of ions and water (5) . The paracellular pathway hypothesis has some supporting evidence, such as the fact that the number of strands in the zonula occludens of hypertonic secretors is 1 or 2 and that the transepithelial resistance in such epithelia is very low (5) . However, this paracellular pathway hypothesis is difficult to apply in the case of the sweat gland, an isotonic secretor, because the number of Figure 1 . K'-dependent NPPase (Na/K-ATPase) activity in the rat paw eccrine sweat gland. Lead citrate method (13) . The activity is positive on the basolateral plasma membrane of secretory cells. Note the lack of reaction on the apical plasma membrane (arrow). Original magnification x 5300. Figure 2 . In freeze-fracture replicas of rat eccrine sweat gland, the zonula occludens typically consists of an extensive network of anastomosing strands and grooves (arrowheads). Original magnification x 26,000. strands in the zonula occludens is more than 7-9 in man (1) and in rat ( Figure 2 ). It has been reported that the sweat glands of rats and mice secrete KCl instead of NaCI as in most other animals (17) . If this is the case, secretion in the rat sweat gland may occur by passive diffusion of KCI (and water) across the apical plasma membrane of sweat-secreting cells. In the human sweat gland, which secretes NaC1, the above explanation is not valid. One way to understand the secretion mechanism of the human sweat gland is to assume that the zonula occludens is leaky enough to allow paracellular transport of ions and water despite the presence of a relatively large number of strands. Although this assumption conflicts with the general tendency of increased resistance with the number of strands (2), there is an example of leaky zonula occludens that has a relatively large number of strands (20) . Careful calibration of the transepithelial resistance of sweat glands of various animals and tracer studies may provide a better understanding of the secretion mechanism in the sweat gland.
In conclusion, there is no holistic theory to explain the function of Na/K-ATPase in different types of transporting epithelia. Study of the "puzzle" of sweat gland secretion may provide a clue around which to construct a new set of theories about the epithelial transport mechanism.
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